System for Automated DNA Extraction Using Magnetic Particles 
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The separation and extraction of nucleic acid and a 
system for the automation of process are described. 
The process, which is a prerequisite for genome analy- 
sis, can be executed by centrifugation, filtration, or the 
use of magnetic particles. The key advantage of the 
latter is that target materials (DNA, etc.) captured on 
the surface of the magnetic particles can be separated 
from a liquid reaction mixture by bringing a magnet 
near to the mixture. This makes it possible to develop 
a simple and precise separation and extraction process. 
The magtration technology that we developed is based 
on a unique principle for reaction control of magnetic 
particles and a reagent, and speed up can be used to 
develop a less expensive and more flexible automation 
system that will significantly DNA functional analysis. 
Applied technology of magnetism and magnetic parti- 
cles method is very attractive research and develop- 
ment theme that can be used not only for nucleic acid 
separation and extraction, but also for a wide variety of 
other purposes. 

Key words: magnetic particles, DNA extraction, labo- 
ratory automation, DNA functional analysis 
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Fig. 1 Section of a silica porous bead containing 
Fe 2 0 3 (500A diameter, x 200,000). 
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(a) Attached magnet 




(b) Detached magnet 

Fig. 2 Separation of magnetic particles by a 
disposable dispensing tip. 
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Fig. 3 Shape of the dispensing tip and the 
attracting/releasing method. 
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Magnetic particles Capture of DNA Isolation of DNA Recovery of ONA 
cell wall/nucleus with silica surfaces 

Fig. 4 DNA extraction. 




Magnet 





Fig. 5 Six-nozzle instrument (type SX-6G). 



Figr. 6 Twelve-nozzle magtration unit. 



Sample (cultured ce I I s, t i ssue, etc.) 
1 

1 . P re-treatment (lysis of tissue/cells and cleavage of genome DNA by 
means of a chaotropic reagent) 

i 

2. Adsorption (adsorption of RNA on magnetic particles) 

1 

3. Washing 

1 

4. El ut ion (dissociation of RNA from magnetic particles) 
Processes 2 to 4 are performed automatically by an MFX-2000. 



Fig. 7 Automated DNA extraction process using a Toyobo reagent kit. 
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Ti ssue 


— 30 mg 


~ 5 ug/30 mg 


1.9 ± 0. 1 


RT-PCR 
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-10 0. D. (660 run) 
Cel I s recovered 
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Fig. 8 Performance of DNA extraction. 
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Sample (E. col i) 
i 

Co 1 1 ect t on of E. co I i 
1 

(P re-treatment Re-suspension of E. coti) 

i 

1. Lysis and neutralization (cell lysis by alkaline SDS and neutralization by 
potassium acetic acid) 
i 

2. Separation of unnecessary materials (adsorption of denatured proteins and 
genomic DNA on magnetic particles) 
I 

3. Adsorption (adsorption of pi asm id DNA on another magnetic particles) 

1 

4. Wash i ng 
i 

5. El ut ion (dissociation of plasmid DNA from magnetic particles) 

Some of the above processes 1 to 5 are performed automatically by an MFX-2000. 



Fig. 9 Automated plasmid extraction process using a Toyobo reagent kit. 
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Fig. 10 Performance of plasmid extraction. 
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